The inteinal environment of the human mouth is conditioned by a multitude of factors among which the interactions of bacterial species are particularly accessible to close scrutiny. In vitro models of mutual influences among microorganisms (Rosebury et al., 1954) furnish a means by which we can investigate some of the mechanisms which regulate the numbers of bacteria and the proportions among co-existing species. Appleton (1940) stated that "the qualitative and quantitative characteristics of a microbiota are in a state of dynamic equilibrium, determined by the kinds and relative numbers of the microorganisms already present and of those being introduced and of those being lost, and by the physical or nonorganic factors of the environment." Bibby (1939) observed in bacterial smears from the mouth that "given groups of organisms tended to maintain the same relative frequency of occurrence." Lammers (1953) speculated that "the impression of inertia conveyed by the constancy of the oral flora can result only from a balance of microbiologic forces."
The quoted impressions may be sufficient justification for exploring the basic regulatory mechanisms. However, if "the quantitative interrelationships of the various microorganisms" are truly "characteristic for each person" (Williams et al., 1953) , then this individual constancy should be amenable to more exact mathematical definition.
MATERIALS AND METHODS
Collection and dilution of specimens. Twenty samples of unstimulated saliva were obtained 1 This research was partly aided by a contract, DA-49-007-MD-449, between the Office of the Surgeon General, Department of the Army, and the University of Alabama.
2 A portion of the work described in this article has been included in a thesis presented by the junior author to the University of Alabama in partial fulfillment of the requirements for the degree of Master of Science. from each of 10 female white-collar workers 20 to 30 years of age. The collection took place on, as far as possible, consecutive days 50 to 70 min after the teeth were brushed following breakfast. The 2 to 3 ml of saliva collected in sterile 15-ml bottles were refrigerated immediately at 4 C for approximately 1 hr and then homogenized by mixing 10 times with a pipette. One ml was diluted 10-fold with 9 ml sterile distilled water. The procedure was repeated with fresh pipettes until the desired dilution was reached. The most practical dilution was determined experimentally for each subject and each microbial category.
Plating and media. One ml quantities of the appropriate dilutions were pipetted into sterile petri dishes. Melted agar media were adjusted to pH 7.2, cooled to 45 C, and added to the specimens in approximately 15 ml quantities. The poured plates were incubated at 37 C for 48 hr under aerobic conditions.
All saliva specimens were cultured in duplicate in each of three media. For the purpose of counting the large mucoid colonies of Streptococcus salivarius (figure 1) we used the sucrose medium with gelatin and CaCO3 as recommended by Niven et al. (1941) . Niven mentioned that similar colony forms are produced by Streptococcus bovis and possibly by Leuconostoc. Therefore, we picked 200 large mucoid colonies at random and tested them for gram stain, inulin and sucrose fermentation, resistance to 60 C, and growth on 40 per cent bile blood agar. Ninety-seven per cent were typical for S. salivarius while the remainder were tentatively classified as S. bovis. The latter were encountered predominantly in one subject and, therefore, the application of a general correction factor seemed unwarranted. All colonies of this type are reported as S. salivarius. Packer's (1943) selective medium for streptococci was modified by Rogosa, 1952 (personal communication) , who prescribed the following formula: brain-heart infusion (Difco), 37.0 g; agar, 15.0 g; sodium azide, 0.2 g; crystal violet, 0.002 g; defibrinated rabbit blood, 50.0 ml per liter. We substituted 3 peL cent defibrinated horse blood for the rabbit blood. A plate of this medium streaked with Neisseria catarrhalis, Micrococcus pyogenes var. aureus, Escherichia coli, and S. salivarius gave growth in 48 hr to S. salivarius only. Gram stained slides of 125 colonies picked at random from actual test specimens gave additional evidence for the specificity of this streptococcus medium.
The third set of duplicate plates was poured with 3 per cent defibrinated horse blood in brainheart infusion agar. It was assumed that the colonies grown in this medium coriesponded to the great majority of all species of aerobic microorganisms in saliva and no attempts were made at identification of these colonies.
Estimation of bacterial counts and statistical treatment. The total numbers of colonies in the streptococcus medium and in the brain-heart infusion blood agar and the large polysaccharide producing colonies in Niven's medium were counted by means of a Quebec colony counter. As a rule, the estimates of duplicate plates differed by less than 10 per cent. In order to minimize discrepancies we adhered strictly to the rules set forth by the American Public Health Association (1953) for the countable range, the averaging of plate counts, and the usable number of digits.
The conventional estimates thus obtained were used as raw scores ("counts") for statistical treatment. The individual means were calculated as arithmetic averages of 20 counts and their standai d deviations by the formula: s = V/Sx2/(n - (Snedecor, 1955a (Snedecor, 1955b) performed for each category of microorganisms indicated a probability of less than 1 per cent that the individual trends toward higher or lower counts were due to chance alone (Kraus and Gaston, 1955) . Similarly, the variance of proportions was found to be very significantly lower within individual subjects than between them. However, classical analysis of variance is based on the assumption of homogeneity of variance and approximate normality, while our data do not meet either criterion. Accordingly, we re-analyzed our data by means of a statistic known as X2 developed by Friedman (1937) . This is a variance analysis based upon ranks and is applicable despite deviations from normality and homogeneity of variance.
The mean values for the individual subjects were based upon 20 observations and, tlherefore, may be considered reliable. These means (table 1) were made the basis of analysis by the "MIethod of Ranks" (Friedman, 1937) . The mean counts of S. salivarius, of genus Streptococcus, and of the total salivary aerobes were found to be significantly different beyond the 1 per cent level. It is probable that the true group means are in the neighborhood of 5,000,000 for S. salivarius, 10,-000,000 for streptococci, and 25,000,000 for all aerobic organisms per ml of unstimulated saliva. A similar analysis indicated that the subjects differed significantly (beyond the 1 per cent level) in their individual mean counts of all the bacteria under consideration. We chose to approach our ecological problem by means of counting colonies of S. salivarius because these colonies are easily recognizable and because this species was thought to be "the commonest viridans variety found in the human mouth and throat" (Rosebury, 1944 ). Snyder et al. (1955 recently reported that S. salivarius occurred "in large numbers in all specimens of saliva" and Krasse (1953, 1954) Along with others, Bibby (1939) , Morris (1954) and Stralfors (1950) shared the view that streptococci are the most numerous aerobic microorganisms in the mouth. Rosebury (1948) We wish to point again to the choice of subjects, lest our results be unduly generalized. We sampled the saliva of a well-defined group of female adults of urban provenience. However, within the scope of our study, the degree of micro-ecological constancy is remarkably high and bears out the contentions of those authors who believe in an ecological balance among the oral flora. The significant contrast between interindividual differences and intra-individual fluctuations adequately confirms the assumption that the average quantitative composition of the salivary flora is distinctly personal.
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SUMMARY
The tendency toward higher or lower counts of aerobic organisms in unstimulated saliva appears to be an individual characteristic. The same holds true for certain genera of these bacteria, such as the streptococci, and again also for certain species of these, such as Streptococcus salivarius. Furthermore, an increase of one kind of organism is accompanied by a corresponding increase in the other organisms studied. Therefore, the existence of regulatory mechanisms in the salivary microbiota may justifiably be inferred. This ecological
